Previous research has shown that adolescent girls tend to resemble their friends in their level of body dissatisfaction and disordered eating. However, no studies to date have attempted to disentangle the underlying peer selection and socialization processes that may explain this homophily. The current study used longitudinal stochastic actor-based modeling to simultaneously examine these two processes in a large community sample of adolescent girls (N ϭ 1,197) from nine Australian girls' high schools. Friendship nominations and measures of body dissatisfaction, dieting and bulimic behaviors were collected across three annual waves. Results indicated that selection rather than socialization effects contributed to similarity within friendship groups when both processes were examined simultaneously. Specifically, girls tended to select friends who were similar to themselves in terms of body dissatisfaction and bulimic behaviors, but dissimilar in terms of dieting. Network and individual attribute variables also emerged as significant in explaining changes in adolescents' friendships and behaviors. As well as having important clinical implications, the findings point to the importance of controlling for friendship selection when examining the role of peers in adolescent body image and eating problems.
Over the last two decades, research has consistently found that body image concerns and disordered eating behaviors are commonplace among female adolescents (e.g., Bearman, Presnell, Martinez, & Stice, 2006; Clark & Tiggemann, 2008; Tiggemann & Pennington, 1990 ). Reported prevalence rates of body dissatisfaction vary widely in community samples, but are frequently higher than 50%, with a significant number of healthy-weight girls perceiving themselves to be overweight (for a review, see Littleton & Ollendick, 2003) . In a recent survey of over 50,000 Australian youth, body image was rated as being their greatest personal concern, above family conflict, coping with stress, and study problems (Mission Australia, 2010) . Epidemiological research has shown that while some adolescents engage in healthy weight control behaviors, such as exercise and healthy eating, the use of more harmful methods, such as fasting and purging, are also common (Center for Disease Control, 2008) . These findings are concerning, as both body dissatisfaction and disordered eating are associated with many adverse physical health outcomes and predict the onset of serious psychopathology, including eating disorders and depression (Johnson & Wardle, 2005; Marmorstein, von Ranson, Iacono, & Malone, 2008; Stice, 2002; Stice & Shaw, 2002) .
Consequently, a substantial body of literature has focused on identifying risk factors for the development of body image concerns and eating pathology which may be amenable to change through prevention or early intervention programs. Individual risk factors, which include both biological (e.g., body mass index) and psychological (e.g., negative affect and self-esteem) factors, have garnered consistent empirical support from the literature as being important and are included in major theoretical models of the development of eating pathology (e.g., Ricciardelli & McCabe, 2001; Stice, 2001 Stice, , 2002 . Sociocultural factors have also been implicated, both theoretically and empirically, and include pressure and influence from the media, family, and peers (Ricciardelli, McCabe, Holt, & Finemore, 2003; Stice & Agras, 1998; Thompson, Heinberg, Altabe, & Tanteleff-Dunn, 1999) . It is thought that the media propagates a "thin ideal" of beauty, which is reinforced in the individual's immediate environment by family and peers, thereby fostering body dissatisfaction and uptake of unhealthy weight loss behaviors (Dunkley, Wertheim, & Paxton, 2001) .
Peers are considered to be a particularly important source of influence in the development of body image and eating disturbances during adolescence. Peer relationships are a crucial aspect of adolescent life that contribute to the development of adolescents' sense of self during a period of rapid physical, cognitive, and emotional change (Lieberman, Gauvin, Bukowski, & White, 2001) . While friendships provide many benefits, such as increased self-esteem, emotional and practical support, and a sense of belonging, both friends and other peers are also influential in adolescents' adoption of risky and harmful attitudes and behaviors, including substance use (Curran, Stice, & Chassin, 1997) and delinquency (Dishion, Spracklen, Andrews, & Patterson, 1996) . Adolescence is a pertinent time to investigate the role of peers in the uptake of health risk behaviors, as research has shown that this age group is particularly susceptible to peer influence and more likely to conform than both younger and older individuals (Steinberg & Monahan, 2007) .
Previous studies support the notion that peers are important in the study of body image and eating problems in adolescence (e.g., Eisenberg & Neumark-Sztainer, 2010; Hutchinson & Rapee, 2007; Carlson Jones, 2004; Jones et al., 2004; Lieberman et al., 2001; Paxton, Schutz, Wertheim, & Muir, 1999) . Of particular interest is the recurring finding that adolescent girls tend to resemble their friends on dimensions of body dissatisfaction and disordered eating behaviors (e.g., Hutchinson & Rapee, 2007; Paxton et al., 1999; Pike, 1995; Woelders, Larsen, Scholte, Cillessen, & Engels, 2010) . This similarity between friends is referred to as "homophily" and has been explained in terms of two, nonmutually exclusive processes: selection and socialization (Kandel, 1978a) . Selection describes the tendency for friendships to develop between individuals with preexisting similarities, while socialization refers to the process by which friends become more similar to each other over time. The latter is generally what is meant by the term "peer influence," and is thought to occur via a number of different mechanisms, such as modeling, reinforcement, and direct pressure to conform (Brown, Bakken, Ameringer, & Mahon, 2008) . Obtaining a clear understanding of how these two processes work together to create peer homophily is essential for informing both theoretical knowledge and clinical approaches relating to adolescent health risk behaviors.
Despite the growing evidence that peers resemble each other on eating-related factors, no previous research has attempted to tease apart the relative contributions of selection and socialization processes that may contribute to this similarity. Furthermore, studies that have examined peer influence in relation to these factors suffer from a number of important limitations. First, much research has been conducted cross-sectionally, which precludes conclusions about direction of effects or how variables interact over time. Second, the majority of longitudinal studies have relied on adolescents' perceptions of their friends' attitudes and behaviors. Although perceptions may be important in influencing individual adolescents' own attitudes and behaviors, they are also susceptible to the "false consensus effect," that is, the tendency for people to perceive others as more similar to themselves than they actually are (Ross, Greene, & House, 1977) . Differentiating between the influence of perceived and actual peer attitudes and behaviors would help determine whether intervention is best directed toward amending adolescents' (mis)perceptions, fostering healthier body image and eating patterns at the peer-level more generally, or a combination of both (Rancourt & Prinstein, 2010) .
A third widespread limitation of past studies is the reliance on only baseline measures of adolescents' friendship nominations or perceptions of friends' attitudes and behaviors in order to predict future individual change (e.g., Eisenberg & Neumark-Sztainer, 2010; Woelders et al., 2010) . This methodology assumes that the friendships adolescents nominate at the first data collection wave do not change over time. However, friendship is not a stable construct; it is a dynamic process in which new ties may form, while existing ties are strengthened or dissolve (Snijders, van de Bunt, & Steglich, 2010) . In fact, studies have shown that a significant proportion of friends that are nominated by adolescents at one time point are not renominated at the next time point, particularly over longer periods such as a school year (e.g., Bowker, 2004; Hogue & Steinberg, 1995) . Lastly, and perhaps most seriously, past longitudinal studies that purport to examine the role of peer influence on body image and eating problems tend to focus solely on socialization processes while ignoring potential selection effects (e.g., Jones et al., 2004; Paxton, Eisenberg, & NeumarkSztainer, 2006; Stice, 1998) . Without adequately accounting for peer selection, results pertaining to socialization effects are likely to be biased and lead to inaccurate conclusions.
Thus, in order to make clear assertions about friendship group homophily of body image and eating problems, research should be longitudinal, consider actual or peer-reported data, obtain measures of both individual behavior and friendship nominations at multiple time points, and control for both selection and socialization processes. However, only three studies to date appear to have met these criteria, and each has focused exclusively on college students (Crandall, 1988; Meyer & Waller, 2001; Zalta & Keel, 2006) . In an earlier study, Crandall (1988) found that young women's level of binge eating became more similar to that of both their college sorority and group of close friends over 9 months. As sorority and friendship group membership remained stable over the study period, Crandall concluded that these results were indicative of socialization rather than selection processes. However, as sororities are typically formed through a process of self-selection, it is possible that the students had unobserved preexisting similarities that may have biased the results. More recently, Zalta and Keel (2006) also found that bulimic tendencies were subject to socialization processes, but only within groups of college students who had selected one another based on similar traits that are themselves risk factors for eating pathology (e.g., self-esteem, perfectionism, and impulsivity). These findings suggest that both selection and socialization contribute to bulimic homophily in self-selected friendship groups; however, the relative contribution of each process remains unclear.
In addition to bulimic symptoms, Meyer and Waller (2001) examined social convergence of body dissatisfaction and drive for thinness in newly formed groups of female students living in university housing. Because students were previously unknown to one another and were allocated to accommodation, selection effects were controlled. The results showed that within accommodation groups, women's drive for thinness converged over time, while body dissatisfaction initially converged, but then returned to the baseline distribution by the end of the study. In contrast, bulimic symptoms diverged over time, a finding that conflicts with the previous studies. This inconsistency may be due to the fact the peer groups were not self-selected, as well as reflecting differences in the degree to which some weight-related attitudes and behaviors are more socially sanctioned than others (Meyer & Waller, 2001) . That is, while body dissatisfaction and dieting tend to be viewed as "normative" in Western cultures, engaging in bulimic behaviors remains a secretive and shameful experience (Petterson, Rosenvinge, & Ytterhus, 2008) . Consequently, bulimic symptoms may be less apparent (and therefore less prone to socialization) in groups of unselected peers, compared to more intimate, selected peer relationships. These hypotheses have not yet been tested in an adolescent sample.
Taken together, the findings from these previous studies highlight the importance of examining both selection and socialization processes when investigating similarity of body satisfaction and eating behavior among friends. Differences in socialization effects found between self-selected and unselected peer groups in college samples suggest that socialization is more likely to occur in selfselected groups (Crandall, 1988; Meyer & Waller, 2001; Zalta & Keel, 2006) . As adolescent friendship groups are typically formed through self-selection (Urberg, Degirmencioglu, & Tolson, 1998) , it is likely that girls' weight related attitudes and behaviors will become more similar over time through socialization. It is less clear whether these particular attitudes and behaviors are important in the initial peer selection processes. It is feasible that girls who have an existing preoccupation with weight and shape are more attracted (and conversely appear more attractive) to other girls with similar concerns, and are therefore more likely to become friends. Recent research by Rayner and colleagues (2012) provides some preliminary evidence that supports this idea; peer influence did not prospectively predict adolescent girls' body dissatisfaction, but rather higher body dissatisfaction predicted greater perceptions of peer influence a year later.
Recent developments in statistical methods for analyzing social networks represent a promising avenue for examining the role of peers in body image and eating behaviors. Stochastic actor-based modeling allows researchers to delineate selection and socialization processes by simultaneously modeling changes in the peer network structure and changes in individual variables (Snijders, Steglich, & Schweinberger, 2007) . To achieve this, participants nominate friendship ties, in addition to completing more traditional measures of attitudes and behaviors, across a series of data collection waves. Friendship nominations form the basis of the peer network, while participants' attitudes and behaviors are conceptualized as individual attributes. Changes in network structure that depend on individual attributes are indicative of selection processes, while changes in individual attributes that are dependent on network dynamics are suggestive of socialization processes .
In addition to being able to overcome the limitations of previous peer influence studies described above, stochastic actor-based modeling has some other advantages over alternative statistical methods. For instance, structural aspects of the peer network (such as transitivity, that is, becoming friends with friends of friends) that have been shown to play a role in friend selection can be controlled for, which produces more accurate estimates of selection effects and, in turn, socialization effects (Steglich, Snijders, & Pearson, 2010) . Another benefit is that there is less need for arbitrary modifications to the peer network, such as the creation of artificial boundaries between friendship groups, as the model allows for interdependencies between participants. This enables researchers to model networks that more closely reflect reality, rather than imposing constraints on friendship ties based on statistical requirements, such as independence. This is particularly important when examining adolescent networks, as group boundaries tend to be ill-defined and adolescents are often members of multiple groups (Kindermann & Gest, 2009 ). Stochastic actorbased modeling has been used to examine the coevolution of adolescent peer networks and drug and alcohol use (e.g., Mercken, Snijders, Steglich, Vartiainen, & de Vries, 2010) , delinquency (e.g., Snijders & Baerveldt, 2003) , and internalizing problems (e.g., Mercer & Derosier, 2010) . To the authors' knowledge, no previous studies have used this method to investigate selection and socialization processes in relation to adolescent body image and eating disturbances.
The aim of the present study was to clarify the role of the peer environment in the development and maintenance of body image and eating problems by examining the underlying processes that may contribute to homophily within adolescent girls' friendship groups. Specifically, the study used stochastic actor-based modeling in order to investigate the relative contribution of peer selection and socialization processes to similarity in body dissatisfaction and use of dieting and bulimic behaviors over time. Body mass index (BMI), self-esteem, and negative affect were included in the analyses as covariates, as these factors are known to contribute to the development of adolescent body image and eating pathology and have also been shown to moderate the influence of sociocultural pressures to be thin on these outcomes (e.g., Ricciardelli & McCabe, 2001) . Furthermore, evidence suggests that body weight plays a role in friend selection among female teenagers (Valente, Fujimoto, Chou, & Spruijt-Metz, 2009 ). Because adolescents also tend to select friends who are the same age and sex as themselves (Kandel, 1978b) , age was included as another covariate, while sex was automatically controlled by using a female sample.
Based on the research reviewed above and current theories of peer influence, body image, and disordered eating, it was hypothesized that, (1) adolescent girls would choose friends who had similar levels of body dissatisfaction, dieting and bulimic behaviors to themselves (selection), and (2) adolescent girls' body dissatisfaction, dieting and bulimic behaviors would become more similar to that of their friends over time (socialization). Importantly, it was anticipated that these hypotheses would be supported when examining selection and socialization processes simultaneously, while also controlling for the influence of BMI, self-esteem, negative affect, and age.
Method Participants
Participants were female students recruited from 10 state, private, and Catholic girls' high schools in New South Wales, Australia. From the total pool of 1,403 grade 7 students, 1,094 (78%) participated at Time 1 (baseline; mean [M] age ϭ 12.3, standard deviation [SD] ϭ .52). Time 2 and 3 assessments were completed 12 and 24 months after baseline, respectively. Cross-sectional results for the baseline sample have been reported elsewhere (Hutchinson & Rapee, 2007) . A feature of social networks is that the network composition is constantly evolving, with individuals joining or leaving the network at different moments in time. In the current study, a total of 43 students left school networks and 48 newcomers joined between Times 1 and 2, while 78 students left and 18 joined school networks between Times 2 and 3. To increase the completeness of each school network, participants who were new to the study after Time 1 or who left before the end of the study were included in the analyses, following the procedure set out by Huisman and Snijders (2003) . Leaving the school accounted for 10.2% of the attrition from the baseline sample, while 1.5% of participants were absent and 10.3% declined to participate further at later time points. One state school was excluded from the analyses as the participation rates were lower than those recommended for minimum participation in sociometric studies (Ͻ60%; Cillessen, 2009) . Participation rates for the other nine schools ranged from 63% to 100% (M ϭ 82.5; SD ϭ 12.55) at Time 1, 65% to 99% (M ϭ 84.5; SD ϭ 13.43) at Time 2, and 67% to 97% (M ϭ 86.1; SD ϭ 13.75) at Time 3.
Thus, the final sample consisted of 1,197 girls who provided questionnaire and friendship network data for at least one time point. Most were born in Australia (81.7%), followed by Asia (12.7%), United Kingdom (1.0%), and New Zealand (0.8%; 3.8% specified other locations and 1.3% did not specify any location). The majority of participants lived with both biological parents (82.4%) or in a single parent household (10.4%). Adolescents in the sample were typical of the general adolescent population in the local school communities from which they were drawn and the broader Sydney metropolitan area in terms of race and ethnicity, but had a slightly higher parental socioeconomic status (Australian Bureau of Statistics [ABS], 2006 ). An examination of parental occupation indicated that the sample was primarily from middle to upper-middle class socioeconomic backgrounds, with 76% of parents having completed further study after high school.
Measures
Demographics. Participants were asked to indicate their age, country of birth, language spoken at home, relationship to adults living at home, and parents' country of birth, education level, and occupation.
Body dissatisfaction. Body dissatisfaction was assessed using the 9-item Body Dissatisfaction subscale from the Eating Disorder Inventory (EDI-BD; Garner, Olmstead, & Polivy, 1983) . Participants rated their responses on a scale ranging from 1 (always) to 6 (never). Subscale scores were calculated using untransformed responses (with the most asymptomatic response scoring 1 and the most symptomatic scoring 6), as this method results in improved scale reliability and validity in nonclinical samples (Schoemaker, van Strien, & van der Staak, 1994) . The EDI-BD has demonstrated good internal consistency and construct validity with female adolescents (Machado, Gonçalves, Martins, & Soares, 2001; Schoemaker et al., 1994) . In the current sample, Cronbach's alpha was .93 at Time 1 and .94 at Times 2 and 3.
Bulimic behaviors. The 7-item Bulimia subscale from the Eating Disorder Inventory (EDI-B; Garner et al., 1983 ) was used to measure participants' tendency think about and engage in binge eating and purging. Again, participants' total scores were calculated using untransformed responses as recommended for nonclinical samples (Schoemaker et al., 1994) . Previous studies have shown that the EDI-B is a reliable and valid scale for use with adolescent girls (Machado et al., 2001; Schoemaker et al., 1994) . Internal reliability in the present study was ␣ ϭ .71, ␣ ϭ .78, and ␣ ϭ .77 at Times 1, 2, and 3, respectively.
Dieting. Dieting was assessed by the 10-item Restraint subscale of the Dutch Eating Behavior Questionnaire (DEBQ-R; van Strien, Frijters, Bergers, & Defares, 1986) . Participants rated their responses on a 5-point scale ranging from 1 (not at all) to 5 (all the time). Scores were obtained by dividing the total sum of the item scores by the number of items answered. The DEBQ-R has been shown to have excellent internal and test-retest reliability and good convergent and discriminant validity in child and adolescent samples (Banasiak, Wertheim, Koerner, & Voudouris, 2001; Halvarsson & Sjödèn, 1998 Body mass index. Height (meters) and weight (kilograms) were measured using a tape measure and electronic weight scales. These measurements were used to calculate each participant's body mass index (BMI ϭ kg/m 2 ). Missing BMI values (n ϭ 27.9%) were replaced with the participants' BMI from the previous or subsequent time point where available, as this measurement has been shown to be stable over 4-year periods during adolescence (Crimmins et al., 2007) . The distribution of BMI values in the sample was consistent with the variation in the general Australian youth population (ABS, 2008) .
Self-esteem. The Rosenberg Self-Esteem scale (RSE; Rosenberg, 1965) was used to assess participants' global self-esteem. Participants rated their agreement to items on a 4-point Likert scale ranging from 1 (strongly agree) to 4 (strongly disagree). The RSE was developed for use with adolescents and has demonstrated good internal consistency and construct validity (Robins, Hendin, & Trzesniewski, 2001 ). In the current sample, internal consistency was .84, .89, .90 at each time point, respectively.
Negative affect. Trait negative affect was measured by the 30-item short form of the Negative Emotionality higher order factor scale from the Multidimensional Personality Questionnaire (MPQ-NE; Tellegen, 1982) . The MPQ-NE assesses the tendency to experience negative mood states, with participants responding to whether item statements are descriptive of their personality on a true/false scale. Higher scores are indicative of higher levels of negative affect. This scale is a widely used measure of normal personality and has demonstrated good internal consistency, testretest reliability, and convergent validity (Tellegen, 1982; Tellegen & Waller, 2008 ). Cronbach's alpha in this sample was .87 at Times 1 and 2, and .88 at Time 3.
Friendship ties. At each time point, participants were given a list of the names of all the students in their grade at their school, each with a corresponding number. They were then asked to write down the numbers of the group of friends that they usually spent time with at school and their best friends. No limit was set on the number of friends participants could select, however, peer network boundaries were determined by school and grade, as studies have shown that the majority of adolescent friendship ties are between same-age and same-sex individuals who attend the same school (e.g., Ennett & Bauman, 1994; Kandel, 1978b) . Sex was automatically controlled as the sample was drawn exclusively from singlesex schools. As nominated friends were members of the same network, friends' attitudes and behaviors were able to be directly observed from their own self-reported questionnaire ratings rather than using adolescents' perceptions of peer attributes. Both best and group-level friends were included in the analyses in order to obtain nominations that represented friendships characterized by relatively strong ties and frequent interaction. Adolescents' best friends were typically members of their friendship group, with 90 -91% of best friends also nominated as group members at each wave. Friendship nominations were entered into an adjacency matrix in which 0 and 1 represented the absence or presence of a tie respectively. Self nominations were excluded from the analyses. Separate network adjacency matrices were created for each school based on participants' friendship nomina-tions at each time point. Participants were also asked to indicate whether they had friends outside of their grade or school.
Procedure
The research was reviewed and approved by the University Human Research Ethics Committee and the New South Wales Department of Education and Training. All grade 7 students at each high school were invited to participate in the study, with active written consent obtained from parents prior to the Time 1 assessment. To encourage students to return their consent forms, a small gift was given to those who returned a signed form regardless of their decision to participate. Questionnaires were administered during class time and took 90 min to complete. Participants first completed the friendship nominations and then the self-report measures. A word glossary was also given to participants to improve consistency in the interpretation of questionnaire items. Participants' height and weight were measured privately by a female researcher. A follow-up was arranged to collect data from students who were absent during the initial testing days. The data collection procedure was identical at all three time points.
Overview of Analysis
Statistical analyses were conducted using the Simulation Investigation for Empirical Network Analysis (SIENA) software program (Snijders, Steglich, Schweinberger, & Huisman, 2008) . Stochastic actor-based modeling assumes that changes in friendship ties and individual attributes occur continuously between observed time points. The unobserved changes are considered to arise as a result of a sequence of decisions made by individuals in the network and are stochastically modeled using continuous-time Markov chains. These decisions or "microsteps" occur very gradually, with individuals choosing to either form or break a tie or to change their behavior by one unit at each moment (individuals may also choose not to change a tie or behavior). In order to obtain parameter estimates and standard errors, SIENA simulates the most likely sequence of microsteps and compares this to observed patterns in the data.
Changes to the network and individual behaviors are signified in SIENA by rate functions, which represent the number of tie and behavior changes that occur, and objective functions, which represent the types of changes that occur. Objective functions include selection and influence effects as well as a number of other network and behavior parameters which are described in more detail in the Results section.
In order to assess the coevolution of friendship ties and behaviors, SIENA treats dependent behavior variables as ordinal and requires that the total number of scale values is not too large (10 being the recommended upper limit; Snijders et al., 2010) . Thus participants' EDI-BD and EDI-BB scores were divided in such a way as to comply with SIENA's computational requirements and maintain maximum variability within the distribution of each variable (these scale scores divided by 6 and 4, respectively). It was not necessary to make any transformations to DEBQ scores given the already small range of possible scores. BMI, self esteem, negative affect, and age were included in the analyses as changing individual covariates in order to control for other factors that may be associated with changes in friendship ties and weight-related attitudes and behaviors. RSE and MPQ-NE scores were also divided (by 4 and 6, respectively) to reduce the number of scale values to be less than 10.
Missing data were handled by SIENA's imputation procedure . Specifically, missing tie and behavior variables are imputed using the individual's last previous nonmissing value from an earlier observation. Where there is no previous nonmissing value, the mode value for that observation is imputed for missing behavior variables, while missing ties are replaced with zero (i.e., absence of a tie). This procedure minimizes possible biases in parameter estimates in networks that have small to moderate amounts of missing data (i.e., 20 -40%; . In the present sample, the fraction of missing network data was 10.5%, 11.3%, and 6.9% at each time point respectively, while missingness on individual behavior variables ranged from 1.1% to 14.3% within each wave.
Social network analyses were conducted separately for each school and then the results were combined in a meta-analysis to produce average parameter estimates and standard errors (Snijders & Baerveldt, 2003) . Following the methodology described in previous studies (e.g., Mercken et al., 2010 ), Fisher's combination procedure (Hedges & Olkin, 1985) was used to determine the significance of averaged parameter estimates. In this method, the null hypothesis that the parameter estimate is equal to zero is tested using both right-sided (H 0 ϭ the effect is nonpositive) and leftsided (H 0 ϭ the effect is non-negative) tests. In order to control for type-I error, an estimate was considered to be statistically significant if its p value was less than 0.025 (␣/2). Additionally, an estimate of the variability of the effects across the nine schools was calculated using Cochran's method (Snijders & Baerveldt, 2003) .
Results

Descriptive Statistics
Network characteristics and means for the dependent variables and covariates at each time point are presented in Table 1 . Friendship networks expanded over time, as indicated by increases in the total number of nominated friendship ties and the average number of friends nominated by individual participants (average degree) at each wave. The low density values, calculated by dividing the number of existing friendship ties by the number of possible ties, revealed that school networks tended to be relatively sparse. The reciprocity index refers to the proportion of friendship ties that were reciprocated, and in the current sample was moderately high and increased over time. It is typical for friendship networks to have low density and high reciprocity values (Veenstra & Steglich, 2011) . The majority of participants had additional friendships outside of their grade or school (Time 1 ϭ 86%, Time 2 ϭ 85%, Time 3 ϭ 83%). The percentage of participants who did not make any friendship nominations within their grade was 0.7%, 1.5%, and 0.3% at each time point respectively, and only 0.1% of participants did not make or receive any nominations.
The average values for body dissatisfaction, dieting, bulimic symptoms, and BMI all increased over time, while average selfesteem and negative affect remained relatively stable. Mean DEBQ-R scores in current sample were slightly lower than those found previously in community samples of Australian adolescent girls (e.g., Banasiak et al., 2001) , while EDI-BD and EDI-BB mean scores were comparable to those obtained in other studies (e.g., Richardson & Paxton, 2010; Schutz & Paxton, 2007) . In line with the literature, body dissatisfaction, dieting, and bulimic behaviors were positively correlated with one another both within and across time points (see Table 2 ). BMI and negative affect also correlated positively with the three dependent variables, while self-esteem demonstrated a negative association with the dependent variables.
Social Network Analyses
Following recent recommendations for developing coevolving network and behavior models , relatively simple models containing only network dynamics were estimated first, followed by a more complex multivariate model that included both network and behavior change parameters for all three dependent variables. Accordingly, parameter estimations obtained from simpler, well-fitting models were used as initial values for the multivariate model in order to facilitate convergence of the algorithm . As models that included both selection and socialization processes are of primary interest in the current study, parameter estimates from the simpler network-only models are not reported. The degree of convergence is determined by t-ratios, calculated by dividing the average deviations between simulated and observed statistic values by their standard deviation. Absolute values of t-ratios less than .1 are deemed "excellent," below .2 are "good," and below .3 are "moderate" (Snijders et al., 2008) . All reported results are taken from final network-behavior coevolution model estimations in which the absolute value of all objective function t-ratios Յ .1. Table 3 presents the objective function parameter estimates that were included in the final multivariate model (rate functions were estimated in the model but omitted from the table for simplicity).
Network dynamics. In order to control for factors which have been shown to influence friendship selection processes, four basic network parameters were examined: outdegree, reciprocity, transitive triplets, and 3-cycles. All of these network effects were significant, highlighting the importance of including them in the model (see upper section of Table 3 ). The negative outdegree effect indicates that the overall tendency for adolescents to form friendships with others in the network was low, that is, girls were selective about who they made friends with. This is consistent with the low average density values (see Table 1 ) and signifies that the pattern of friendship ties in the networks was quite sparse. The reciprocity effect was positive, indicating that adolescents tended to form reciprocated friendships. Transitivity refers to the phenomenon that friendships in social networks are more likely to form between two people when they share a common friend. The ability for SIENA to account for triadic relationships rather than just examining dyadic effects is a key improvement to past methodologies (Veenstra & Steglich, 2011) . Two measures of transitivity were included in the model. The positive transitive triplets effect suggests that adolescents tended to form relationships with their friends' friends, while the negative 3-cycles effect indicates that there were few 3-cycles within the network (i.e., for actors i, j, and h, unreciprocated ties exist for i ¡ j, j ¡ h, and h ¡ i). Together these transitivity effects show that there was a strong hierarchical tendency in the network. The strength and direction of the four network parameters were in line with those typically found in adolescent networks . Although significant variance estimates signaled that the size of these effects varied across individual school networks, an examination of these values within each network revealed all four effects were consistently significant and in the same direction for each of the nine schools.
Three selection parameters (ego, alter, and similarity) were included for body dissatisfaction, dieting, and bulimic symptoms, and each of the four covariates. Ego effects are an indication of how active an individual is in the network, with higher values indicating a greater tendency to nominate friends. Alter effects are a measure of popularity, with higher values indicating that the individual receives more nominations. Similarity effects are a measure of homophilic selection, that is, to what extent individuals select friends based on preexisting similarities. Higher values indicate that ties are formed more often between individuals with similar attitudes or behaviors.
Significant ego effects indicated that younger adolescents with lower levels of dieting and higher levels of negative affect tended to nominate more friends (i.e., they were more active in the network), while significant alter effects suggested that adolescents who had higher BMIs and engaged in more bulimic, but less dieting, behaviors tended to receive more friendship nominations (i.e., they were more attractive as friends). Significant, positive similarity effects indicated that adolescents preferred to select friends who were similar to themselves in terms of body dissatisfaction and bulimic symptoms, while the negative dieting and negative affect similarity effects suggest that adolescents who were similar on these two domains were less likely to select one another as friends. Although this overall pattern of findings was significant across the nine school networks when examined together, significant variance estimates indicated that there were differences between individual school networks. However, close examination of the parameters within each network revealed that the majority of individual school network effects were consistent with the overall pattern of reported effects, while effects that did differ were not significant. This suggests that the importance of various individual attributes to friendship formation is not necessarily common to all adolescent social networks, but rather individual networks have particular rules that govern friend selection processes.
Behavior dynamics. Linear and quadratic shape parameters were included in the models to examine whether there were general tendencies toward higher or lower scores on any of the dependent variables (see Table 3 ). The significant negative linear effects for both dieting and bulimic behaviors indicated that adolescents tended to obtain low scores on these measures, which is typical in a nonclinical sample. Conversely, there was no significant tendency toward higher or lower values for body dissatisfaction, suggesting a wider distribution of scores. None of the quadratic shape parameters were significant, indicating that there was no overall tendency toward central or extreme scores on any of the dependent variables. Estimates for the linear and quadratic shape parameters were consistent across the different school networks. Both shape effects were included in the model to account for the distribution of each behavior .
Average similarity effects refer to the tendency for adolescents to change their attitudes and behaviors to be more in line with their friends' attitudes and behaviors over time (i.e., socialization). In order to avoid overestimating these socialization effects, the influence of the covariates on behavior change was controlled in the model. None of the average similarity effects for any of the dependent variables were significant (see lower section of Table  3 ), indicating that there was no overall tendency for adolescents' body dissatisfaction, dieting, or bulimic behaviors to become more similar to that of their friends over time. Instead, changes in these variables were better explained by the shape effects and several ego adolescent attributes. Girls with a higher BMI were more likely to demonstrate increases in body dissatisfaction over time, while increases in dieting were associated with higher body dissatisfaction. Additionally, there was a tendency for older girls with higher levels of body dissatisfaction and negative affect to experience increases in bulimic behaviors. The behavior dynamics estimates were consistent across the nine networks (all variance estimate ps Ͼ 0.05) indicating that this pattern of results was relatively universal across schools. Note. BB ϭ bulimic behaviors; BD ϭ body dissatisfaction; DT ϭ dieting; BMI ϭ body mass index; NA ϭ negative affect; SE ϭ self-esteem. Variance refers to the estimated between-school standard deviation. † Significant differences found between school networks (one-sided). ‫ء‬ p Ͻ .025.
‫ءء‬ p Ͻ .01. ‫ءءء‬ p Ͻ .001 (two-sided).
Discussion
The current study aimed to elucidate the way in which the peer environment contributes to adolescent girls' body dissatisfaction, dieting, and bulimic behaviors by examining the underlying processes that may contribute to friendship group homophily. As anticipated, girls selected friends who were similar to themselves in their level of body dissatisfaction and bulimic behaviors. In contrast, girls tended to choose friends who were significantly different from themselves in terms of dieting behavior, with girls who dieted a lot tending to befriend girls who did not diet much (and vice versa). These results therefore give partial support to the first hypothesis.
In addition to preexisting body dissatisfaction and bulimic behavior similarity, network effects (such as reciprocity and transitivity) were also important in predicting adolescents' friendship selection. In other words, girls were more likely to form reciprocated than one-sided friendships and tended to become friends with their friends' friends. Additionally, girls with higher levels of bulimic behaviors and higher BMIs, but lower levels of dieting received more friendship nominations; while younger adolescents with lower levels of dieting and greater negative affect made more friendship nominations (even after controlling for other covariates). Interestingly, girls tended to choose friends who had dissimilar levels of negative affect to themselves.
Counter to the second hypothesis, none of the socialization effects were significant when selection effects were also taken into account. That is, adolescents did not become more similar to their friends in their levels of body dissatisfaction, dieting, or bulimic tendencies over time. Rather, changes in the dependent variables were predicted by several individual attributes. Specifically, having a greater BMI predicted increases in body dissatisfaction, having higher body dissatisfaction predicted increases in dieting, and being older and having higher body dissatisfaction and negative affect predicted increases in bulimic behaviors. These relationships are consistent with theoretical models of the development of body dissatisfaction and disordered eating (Ricciardelli & McCabe, 2001; Stice, 2001) and previous empirical studies (e.g., Jones et al., 2004; Stice, 2002) .
Therefore, the results of the current study indicate that when examined simultaneously, selection but not socialization processes were important in explaining similarity of body dissatisfaction and bulimic behaviors within adolescent girls' friendship groups. These findings conflict with those found previously in selfselected groups of college students (Crandall, 1988; Zalta & Keel, 2006) . This may be due to developmental differences in the way in which these homophilic processes occur, or may reflect the different statistical methodologies used. The current study took a more conservative approach than past studies by simultaneously examining selection and socialization effects for multiple dependent variables, as well as controlling for several additional risk factors. Given that past research with adolescent samples rarely accounts for selection processes, it may be that the contribution of socialization processes to homphily of body image and eating disturbances in friendship groups has been previously overestimated. In contrast, there was no evidence for either selection or socialization processes occurring for dieting. In fact, girls tended to befriend those who were dissimilar to themselves in how much they dieted and did not change their dieting to be more in line with their friends' eating behavior over time. These findings were unexpected and conflict with past studies that have found that adolescent girls tend to resemble their friends in how much they diet (e.g., Paxton et al., 1999; Woelders et al., 2010) . It is unclear why girls in the current sample would have preferred to form friendships with those who were different to themselves in terms of dieting. One possible explanation may be that girls who diet more often also value thinness more highly and are therefore attracted to other girls who conform to the "thin ideal" and do not themselves need to diet. Alternatively, this may be a spurious finding that is best explained by unobserved factors that are associated with dieting, such as certain personality features. It is possible that the low levels of dieting in the current sample may have contributed to the lack of evidence of socialization of this behavior.
The current results have important methodological and clinical implications. In order to make accurate assessments about peer influence, future studies should examine multifactorial models that include both selection and socialization effects, while controlling for other network and individual variables which may play a role in the homophilic processes. Combined with previous literature, the results of the present study also highlight the importance of taking the peer environment into account when preventing and treating adolescent girls' body image concerns and unhealthy weight loss behaviors. Prevention and intervention efforts that fail to address the role of friends and peers in these issues are likely to be less effective. Girls who receive individual treatment for body image and eating pathology may be more at risk of relapse if they remain embedded in a peer environment in which the importance of body image and weight loss remain at a heightened level. The results also point to the potential usefulness of generalized prevention programs that target all adolescent girls in addition to indicated prevention programs for those who have already developed disordered body image and eating.
This study makes an important and novel contribution to the existing literature through its use of innovative and sophisticated social network analyses to examine the way in which adolescent girls' friendship networks and individual body image and eating disturbances coevolved over 2 years. Additionally, factors that have been shown to be consistent predictors of body dissatisfaction and disordered eating were controlled to reduce the possibility of overestimating the impact of peer socialization. Network effects were also included in the models to provide alternative explanations for adolescents' selection of friends. Future studies could extend on this work by including other potentially important factors such as ethnicity, academic achievement, internalization of the thin ideal, and personality factors such as perfectionism and impulsivity. Other aspects of the social network, such as friendship quality and social status, could also be examined in more detail. A further strength of the current study is that friends' body image attitudes and eating behaviors were obtained via peer-report rather than self-reported perceptions, ensuring that friendship group similarity was not exaggerated by the false consensus effect. While continuous measures of disordered eating do not allow for diagnostic categories to be determined, they are valuable when examining risk for psychopathology as they capture the variability of behaviors that are common in the general population (Center for Disease Control, 2008 ).
Although the current study addressed many shortcomings of earlier research, there were some limitations which should be acknowledged. This study focused on the way in which adolescent girls' school-based friendship group is implicated in the development and maintenance of body image and eating issues. However, adolescent peer relations are complex and multifaceted, with different types of relationship (e.g., best friends, cliques, crowds, and acquaintances) coexisting in an intertwined and overlapping way (Urberg, Degirmencioglu, Tolson, & Halliday-Scher, 1995) . Therefore, depending on which type of friends participants are asked to nominate, different patterns of selection and influence effects may emerge. As this study did not distinguish between the roles of best friends, as compared with other members of the friendship group, it is unclear whether one may be more important than the other in the current context. Furthermore, while school and grade represent a useful boundary for the analysis of adolescent peer networks, other potentially important friendships may be excluded. Our understanding of peer selection and socialization processes is likely to benefit from future studies which delineate and compare findings across different types of adolescent peer relationships.
Another limitation of the current study is that it focused exclusively on adolescent girls. While this approach is justified by the fact that females continue to vastly outnumber males in terms of experiencing body dissatisfaction, use of extreme weight loss behaviors and development of eating disorders (Striegel-Moore & Bulik, 2007) , recent empirical evidence suggests that peers also affect the way male adolescents feel about their body and their use of body change strategies (Rancourt & Prinstein, 2010; Ricciardelli & McCabe, 2001 ). Thus future studies should examine whether weight and shape related attitudes and behaviors play a role in the selection and socialization of friends among male adolescents. Future work could also investigate whether these analyses produce similar results in a sample of adolescents drawn from coeducational schools. Although friendships in early to midadolescence are predominantly formed between same-sex individuals, the presence of males in friendship groups and in the broader school network may attenuate or exacerbate selection and socialization processes.
The current findings pose some interesting questions that require further research. For instance, are body dissatisfaction and disordered eating salient markers for adolescent friend selection in themselves, or are these results actually attributable to other factors that are associated with these variables (such as certain personality factors)? Is peer socialization more likely to occur at different levels of peer relationships, or within a particular subset of girls who are more vulnerable to peer influences than others? Further, what factors explain differences in the strength and significance of effects across different school networks?
Unfortunately, body image concerns and unhealthy weight control behaviors continue to be commonplace among adolescent girls. Given the importance of the peer environment in adolescent development (in relation to both general development and the uptake of specific health risk behaviors), investigating the role of friendships and other peer relations is an essential task in obtaining a clear understanding of how these issues develop and are maintained. The current study makes an important contribution to the existing literature by teasing out the selection and socialization processes that contribute to friendship group similarity of body image and eating concerns. Overall, the results indicated that peer selection contributed to homophily of body dissatisfaction and bulimic tendencies, while socialization did not account for friendship group similarity over and above selection effects. These findings represent important building blocks in facilitating the formation of more effective prevention and intervention strategies.
